T , a Gram-reaction-positive, aerobic, non-motile, rod-shaped bacterium was isolated from rhizosphere soil of Ophiopogon japonicus in PR China. T possesses menaquinone-9 as the predominant respiratory quinone, 2,4-diaminobutyric acid as the diamino acid in the peptidoglycan and anteiso-C 15 : 0 , iso-C 16 : 0 , C 16 : 0 and anteiso-C 17 : 0 as the major fatty acids. The polar lipid profile was found to consist of diphosphatidylglycerol, phosphatidylglycerol, two unknown glycolipids and two unknown lipids. These data corroborated the affiliation of THG-MD12 T to the genus Pseudoclavibacter.
The genus Pseudoclavibacter, which belongs to family Microbacteriaceae and order Actinomycetales, was created by Manaia et al. (2004) with the reclassification of Brevibacterium helvolum. At the time of writing, the genus Pseudoclavibacter contains four species with validly published names: Pseudoclavibacter helvolus, isolated from butter (Manaia et al., 2004) ; Pseudoclavibacter soli, isolated from a ginseng field (Kim & Jung, 2009) ; Pseudoclavibacter chungangensis, isolated from activated sludge (Cho et al., 2010) ; and Pseudoclavibacter caeni, isolated from sludge of a sewage disposal plant (Srinivasan et al., 2012) . Species of the genus Pseudoclavibacter are Gram-reaction-positive, aerobic, rod-shaped bacteria with high DNA G+C content (64.4-67.0 mol%), contain 2,4-diaminobutyric acid in the cell-wall peptidoglycan, menaquinone-9 (MK-9) as the characteristic respiratory quinone, anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 16 : 0 as the predominant fatty acids and diphosphatidylglycerol, phosphatidylglycerol and unknown glycolipids as the major polar lipids. The type species is P. helvolus (Manaia et al., 2004; Kim & Jung, 2009; Cho et al., 2010; Srinivasan et al., 2012) . In this study, a novel bacterium, designated strain THG-MD12
T was characterized using a polyphasic taxonomic approach.
Soil samples were collected from rhizosphere of Ophiopogon japonicus in Shangqiu (348 229 400 N 1158 399 430 E), Henan province, PR China, during an investigation of the diversity of soil bacteria in Shangqiu. Soil samples were suspended in 0.85 % (w/v) sterile saline solution, serially tenfold diluted and spread on nutrient agar (NA; Genomic DNA of strain THG-MD12 T was prepared as described previously (Moore & Dowhan, 1995) . The 16S rRNA gene was amplified from the chromosomal DNA with the universal bacterial primer pair 27F (59-AGAGTT TGATCCTGGCTCAG-39) and 1492R (59-GGTTACCTTG TTACGACTT-39) (Weisburg et al., 1991) , the purified PCR products were sequenced by Solgent (Daejeon, Korea), using the aforementioned primers. Sequences of related taxa were obtained from the GenBank database and EzTaxon-e server (http://www.ezbiocloud.net/eztaxon; . Multiple alignments were performed via the program CLUSTAL_X (Thompson et al., 1997) . Gaps were edited in the BioEdit program (Hall, 1999) . Phylogenetic trees were reconstructed with neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods by using the MEGA 6 program package (Kumar et al., 2008; Tamura et al. 2013) . The Kimura two-parameter model (Kimura, 1983) was used to calculate the evolutionary distances. The bootstrap values were calculated based on 1000 replications (Felsenstein, 1985 Pseudoclavibacter terrae sp. nov.
were placed on carbon-and Formvar-coated nickel grids and stained with 0.1 % (w/v) aqueous uranyl acetate, then observed with a transmission electron microscope (model JEM1010; JEOL) at 611 000 magnification under standard operating conditions. Motility was tested in sulfide-indole motility medium (SIM; Difco). Anaerobic growth was performed in nutrient broth (NB; Oxoid) supplemented with thioglycollate (0.1 %, w/v) and the air was substituted with nitrogen gas. Growth at different temperatures (4, 10, 18, 25, 28, 30, 35, 37 and 42 8C) was tested in NB.
Oxidase and catalase activities were tested after cells had been grown on NA for 2 days, with 1 % (w/v) N, N, N9, N9-tetramethyl-1,4-phenylenediamine reagent and 3 % (v/v) H 2 O 2 , respectively. Degradation of casein (2.0 %, w/v, skimmed milk; Oxoid); starch (1.0 %, w/v; Difco); DNA (DNase agar; Oxoid); CM-cellulose (1.0 %, w/v; Sigma); L-tyrosine (0.5 %, w/v; Sigma); chitin (1.0 %, w/v; Sigma); Tween 20 (1.0 %, w/v; Sigma) and Tween 80 (1.0 %, w/v; Sigma) was evaluated on NA. Growth on tryptone soya agar (TSA; Oxoid), Reasoner's 2A agar (R2A agar; Difco), Luria-Bertani agar (LA; Oxoid) and marine agar (MA; Oxoid) was also tested. In the above description, unless indicated, all tests were evaluated after 7 days of incubation at 28 8C. In addition, API 20NE, API 50 CHB and API ZYM tests (BioMérieux) were carried out to evaluate basic chemical tests, carbon source utilization and enzyme activities according to the instructions of the manufacturer.
THG-MD12
T was Gram-reaction-positive, non-motile, aerobic and rod-shaped (Fig. S2) . The isolate grew well on R2A agar, TSA, LA and MA. Growth occurred at 10-28 8C. The physiological and biochemical characteristics of THG-MD12
T are summarized in the species description below. The characteristics that differentiate THG-MD12 T from closely related type strains are listed in Table 1 .
The DNA G+C content was analysed using a reverse-phase HPLC system (Alliance 2690 system; Waters) as described by Mesbah et al. (1989) . The genomic DNA of Escherichia coli strain B (D4889; Sigma-Aldrich) was used as a standard. DNA-DNA hybridization was performed between strain THG-MD12 T and P. helvolus KCTC 19531 T and P. chungangensis KCTC 22691 T , using probes labelled fluorometrically with photobiotin in microplate wells (Ezaki et al. 1989) . Strain THG-MD12T was labelled as probe. Hybridization was performed with five replications for each sample. The highest and lowest values obtained for each sample were excluded and the means of the remaining three values were converted to percentage DNA-DNA relatedness values.
The DNA G+C content of THG-MD12
T was 66.8 mol%, which conforms to the expected range of DNA G+C contents for members of the genus Pseudoclavibacter. T were cultured on NA at 28 8C and harvested at the late exponential stage of growth. The cellular fatty acid profiles were prepared according to the protocol of the Sherlock Microbial Identification System (MIDI) and identified with GC (model 6890; Hewlett Packard) using the Sherlock Aerobic Bacterial database (TSBA60) (Sasser, 1990) . For the extraction of polar lipids, respiratory quinones and peptidoglycans of strain THG-MD12
T and related species, cells were cultured in NB for 3 days and freezedried after harvesting. Peptidoglycans of strain THG-MD12 T and P. helvolus KCTC 19531 T were determined by using TLC on cellulose plates (KGaA, 20620 cm; Merck) instead of paper chromatography (Schleifer & Kandler, 1972; McPherson & Popham, 2003) . Briefly, 300 mg of freeze-dried cells was dissolved in 50 mM phosphate buffer (pH 7.2) and sonicated in ice water. After centrifuging, pellets which contain the peptidoglycan were collected and suspended in 4.0 % SDS solution and heated at 100 8C until the solution became colourless. Each pellet was washed three times with distilled water and dried at 50 8C and then hydrolysed in 6 M HCl at 100 8C for 16 h. The hydrolysed peptidoglycans were collected and filtered through a 0.2 mm filter, HCl was removed using a vacuum evaporator. The chemical composition of the hydrolysed peptidoglycans was determined by spotting the samples on TLC cellulose plates. The plates were developed with methanol/pyridine/HCl (4 M)/water (100 : 12.5 : 5 : 32.5, by vol). The polar lipids of strain THG-MD12 T were extracted (Minnikin et al., 1977 (Minnikin et al., , 1984 and detected using 2-dimensional TLC (Tindall, 1990) . For the detection of total and specific lipids the following reagents were used: 5 % molybdatophosphoric acid (total lipids; Sigma); 0.2 % ninhydrin (aminolipids; Sigma); molybdenum blue (phospholipids; Sigma); 2.5 % a-naphthol/sulfuric acid (glycolipids; Sigma). Respiratory quinones of strain THG-MD12 T and P. chungangensis KCTC 22691 T were tested by reverse-phase HPLC using the 2690 Alliance system (Waters) as previously described (Collins & Jones, 1981; Hiraishi et al., 1996) . P. chungangensis KCTC 22691
T was used as a standard under the same conditions. The major cellular fatty acids (.10.0 %) of THG-MD12 T were anteiso-C 15 : 0 (41.9 %), iso-C 16 : 0 (21.4 %), C 16 : 0 (11.0 %) and anteiso-C 17 : 0 (10.1 %), which are consistent with the major fatty acids of members of the genus Pseudoclavibacter. The fatty acid compositions of THG-MD12 T , P. helvolus KCTC 19531 T and P. chungangensis KCTC 22691 T are listed in Table 2 . The peptidoglycan contained 2,4-diaminobutyric acid, alanine, glutamate and glycine, as is common for the members of the genus Pseudoclavibacter. THG-MD12
T contained MK-9 as the predominant respiratory quinone, which is typical of members of the genus Pseudoclavibacter. The polar lipid profile of strain THG-MD12
T is shown in Fig. S3 . Diphosphatidylglycerol, Pseudoclavibacter terrae sp. nov.
phosphatidylglycerol, two unidentified glycolipids and two unidentified lipids were detected in THG-MD12 T .
The characteristics of the novel isolate are consistent with the description of the genus Pseudoclavibacter with regard to morphological, biochemical and chemotaxonomic properties. On the basis of phylogenetic distances between strain THG-MD12 T and strains of recognized species of the genus Pseudoclavibacter indicated by 16S rRNA gene sequence similarity values, the values of DNA-DNA hybridization between THG-MD12 T and the closely related species, peptidoglycan type, respiratory quinone, the fatty acid profile and polar lipid profile, and the combination of unique phenotypic characteristics (Table 1) , it is demonstrable that THG-MD12
T represents a novel species of the genus Pseudoclavibacter, for which the name Pseudoclavibacter terrae sp. nov. is proposed.
Description of Pseudoclavibacter terrae sp. nov.
Pseudoclavibacter terrae (ter9rae. L. gen. n. terrae of the soil).
Cells are Gram-reaction-positive, aerobic, non-motile and rod-shaped (about 0.8-1.3 mm long and 0.5-0.6 mm wide). Colonies on NA are pale yellow, circular, smooth, convex and 0.2-0.3 mm in diameter after 2 days of incubation at 28 uC. Growth occurs at 10-28 uC (optimum 25-28 uC). Grows well on NA, R2A agar, TSA, MA and LA. Catalase and oxidase activity are positive. CM-cellulose is hydrolysed but DNA, casein, starch, Tween 20, Tween 80, L-tyrosine and chitin are not. Positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), valine arylamidase, cystine arylamidase, acid phosphatase, a-glucosidase, b-glucosidase, b-galactosidase, leucine arylamidase and naphthol-AS-BI-phosphohydrolase; negative for protease, urease, trypsin, a-chymotrypsin, a-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase, nitrate reduction, glucose acidification, indole production and arginine dihydrolase. The following substrates can be utilized as sole carbon source: D-glucose, maltose, glycerol, D-xylose, D-fructose, D-mannitol, L-rhamnose, inositol, arbutin, aesculin, salicin, cellobiose and trehalose. Negative for assimilation of phenylacetic acid, capric acid, adipic acid, malic acid, citric acid, DL-arabinose, DL-arabitol, D-sorbitol, DL-fucose, DL-lyxose, L-sorbose, D-ribose, D-adonitol, D-galactose, D-mannose, lactose, melibiose, sucrose, melezitose, raffinose, turanose, dulcitol, amygdalin, erythritol, inulin, starch, glycogen, xylitol, gentiobiose, tagatose, gluconate, methyl a-D-mannopyranoside, methyl a-Dglucopyranoside, methyl b-D-xylopyranoside, potassium 2-ketogluconate and potassium 5-ketogluconate. The major fatty acids (w10 %) are anteiso-C 15 : 0 , iso-C 16 : 0 , C 16 : 0 and anteiso-C 17 : 0 . The predominant respiratory quinone is MK-9. The polar lipids are phosphatidylglycerol, diphosphatidylglycerol, two unidentified glycolipids and two unidentified lipids. The peptidoglycan contains 2,4-diaminobutyric acid as the diamino acid.
The type strain, THG-MD12
T (5CCTCC AB 2015124 T 5 KCTC 39562 T ), was isolated from rhizosphere soil of Ophiopogon japonicus in Shangqiu, PR China. The G+C content of the genomic DNA of the type strain is 66.8 mol%. 
